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(54) Communication protocol for half-duplex traffic 



(57) The invention relates to a communication pro- 
tocol with the aid of which a half-duplex type data trans- 
fer link is arranged between two devices, advanta- 
geously a mobile telephone (3) and a data adapter (2) 
in a computer (1). The link can be in a transfer mode, 
when data being transferred and control messages 
(CM) are passed between the devices, or an idle mode, 
when control messages (CM1, CM2, CMV, CM2') are 
passed between the devices. In idle mode the timing of 
the transmission of control messages is free and if two 
messages (CM1, CM2) collide, i.e. are transmitted si- 



multaneously, they are re-transmitted (CMV, CM2*) af- 
ter time intervals of different duration. In transfer mode 
mobile telephone (3) regularly transmits a single frame 
(DATA) decoded by it and immediately before that a pos- 
sible control message (CM). Data adapter (2) transmits 
a frame (DATA) every time it receives a frame transmit- 
ted by the mobile telephone and immediately after trans- 
mitting the frame transmits a possible control message 
(CM). A device can be switched into a sleep mode, in 
which it receives only for a short time (T2) at regular 
intervals (T1 ). A device in sleep mode can be woken up 
by a wake-up signal. 
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Description 

The invention relates in general to communication 
protocols for implementing a connection between two 
data communication devices and in particular to the 5 
management of turns and of collision situations in the 
so-called half -duplex system based on alternating trans- 
mission and reception. 

Data transmission systems based on infra-red radi- 
ation, i.e. infra-red links, have recently achieved popu- io 
larity especially in applications where rapid transmission 
of data is required between two devices located relative- 
ly close to each other but where it is not desired to link 
said devices together by a cable connection. It is an ob- 
ject of the present invention to provide advantageously is 
a protocol suitable for an infra-red link in particular and 
as an example embodiment the transmission of data be- 
tween a digital communications adapter for connection 
to a computer and a mobile telephone for a digital cel- 
lular network is described. The invention is not, howev- 20 
er, restricted to the example embodiment described but 
can be applied also in connection with other forms of 
data transmission and the data transmission can take 
place between any devices whatsoever that are 
equipped with suitable means of transmission and re- 25 
ception. 

In all transmitter/receiver devices based on radia- 
tion and also in many devices using other forms of data 
communication it is often a problem that if the transmitter 
and receiver of the device are located in proximity to 30 
each other and operate on the same frequency band, 
part of the transmitted signal reaches the receiver and 
causes interference. The problem applies particularly to 
infra-red devices which are used in relatively small en- 
closed spaces where the infra-red signal, which is prop- 35 
agated with the velocity of light, is reflected from walls 
and other nearby surfaces and thereby reaches the re- 
ceiver of the transmitting device practically simultane- 
ous with the transmission. The same problem applies to 
devices based on fibre optics, in which reflections are 40 
caused by joints and discontinuities in the optical fibre. 
In fibre optics the easiest solution is to employ separate 
fibres for transmission and reception, but this involves 
doubled cable costs compared with single fibre equip- 
ment. 45 

Another problem, the solution of which by some 
means is generally an essential part of a communication 
protocol, is the resolution of so-called collision situa- 
tions. 

Especially in situations in which regular transmis- 50 
sion of data is not in progress but in which the devices 
at intervals send maintenance and/or control messages, 
for example to verify that the possibility of communica- 
tion exists, or initialization messages for the commence- 
ment of regular data transmission, it may occur that two 55 
devices send messages on the common channel at the 
same time so that the messages become mixed up and 
neither of them can be understood. Such a situation is 



called a collision situation. A communication protocol 
must define how a communication connection is to be 
normalized after a collision. 

From US Patent No. 4,289,373 (Sugimoto et al.) a 
solution of the first -mentioned problem is known using 
a bi-directional optical fibre link in which low-pass and 
high -pass filters are used to separate radiation in the 
transmit and receive directions on the basis of wave- 
length. The same principle can be applied in all data 
transmission systems based on electromagnetic radia- 
tion in which it is possible to separate just a small part 
of the frequency spectrum for use at one time. Generally 
the problem is that filters which possess sufficient se- 
lectivity to separate two frequency bands relatively close 
to each other are either bulky or costly or both. Further, 
the use of optical filters generally means that the trans- 
mission and reception frequency bands of a device are 
fixed, so that the device can only be used to communi- 
cate with devices of a certain second type in which the 
corresponding frequency bands are employed in the op- 
posite order with respect to transmission and reception. 
The aforesaid patent publication concentrates on the 
implementation of the equipment and does not describe 
any protocol which could be used to implement the 
transmission of data. 

From the patent publication WO 85/02271 (Kosman 
et al.) a bi-directional optical fibre link is known which is 
suitable for high-speed asynchronous data transmis- 
sion between several terminal devices. With the equip- 
ment described simultaneous bi-directional communi- 
cation is possible in an optical cable, but with the excep- 
tion of certain ready signals the publication does not 
deal with protocol type arrangements. Moreover, the 
system is probably subject to the aforesaid reflection 
problems since it comprises a transmitter device and a 
receiver device located one after the other at one end 
of the same optical cable. In the publication no arrange- 
ments are described for avoiding problems caused by 
reflections. 

US Patent No. 4,399,563 (Greenberg) discloses a 
fibre optics link for generally known so-called half-du- 
plex communication between two devices. By the half- 
duplex principle is meant an arrangement in which bi- 
directional communication between two transmitter/re- 
ceiver devices is possible, but in which only one trans- 
mitter device and the corresponding receiver device at 
the other end are active at any one time. The receiver 
located in conjunction with the active transmitting device 
and the transmitter at the receiving end are switched off 
or their connection with the data transmission channel 
is otherwise broken so that they do not cause interfer- 
ence. An essential part of the protocol which governs 
the link is a procedure for sharing transmission and re- 
ception turns. 

In the system described in US Patent No. 4,399,563 
the division of turns is implemented by one participant 
in the link being a so-called master station and the other 
being a so-called slave station. The master station 
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sends signals at regular intervals with the slave station 
being then switched to receive. The length of the signal 
block transmitted at one time is known in advance to 
both stations and after sending the signal block in ques- 
tion the master station disables its transmitter and ena- 5 
bles its receiver Almost simultaneously (later only by 
the duration of the physical delay of the transmission 
channel) the slave station finds it has received a signal 
block corresponding to the agreed length, whereon it 
disables its receiver and enables its transmitter to send 10 
a reply signal of the same length. The reply process 
must occur so rapidly that the master station has time 
to receive the reply of the slave station before the next 
occurrence of its own regularly recurring transmission 
turn. is 

Among the disadvantages of the system described 
are that the master and slave stations must operate syn- 
chronously, which requires synchronization of the 
clocks governing their operation. Further, the publica- 
tion does not describe what actions are required for the 20 
initialization of communication. Because the link in 
question is a fixed fibre optics link, it has apparently 
been supposed in the publication that the master and 
slave designations are permanent and that only the 
master station can take action to commence communi- 2s 
cation. 

An object of the present invention is to propose a 
communication protocol by the aid of which a high- 
speed data transmission link can be established be- 
tween two devices partly avoiding and partly diminishing 30 
the disadvantages of prior- known solutions. An addi- 
tional object of the invention is to propose a protocol by 
the aid of which the devices participating in the link can 
act independently to initiate transmission of data. It is 
further an object of the invention to propose a protocol 3S 
under which control signals can be appended easily and 
efficiently to data being transmitted in accordance with 
the protocol. An object of the invention is also to propose 
a protocol by the aid of which at least one of the devices 
participating in the link can be switched into a sleep <*o 
mode when there is no active transmission of data be- 
tween the devices. A general object of the invention is 
that the manufacturing costs of apparatus suitable for 
the protocol proposed therein are low and that said ap- 
paratus is well-suited to mass production. 45 

The objects of the invention are attained by a pro- 
tocol, according to which: 

when there is no active transmission of data be- 
tween the devices they can freely send control and so 
initialization messages, possible collision situations 
being resolved by re-transmitting the garbled mes- 
sages after the lapse of different times for the dif- 
ferent devices; 

in communication based on regular transmission of ss 
blocks of data of a certain size a first device adds 
control data to its transmission just before the reg- 
ularly recurring transmission and a second device 



adds control data to its transmission immediately af- 
ter the regularly recurring transmission, and 
a device participating in the communication link can 
be switched into a sleep mode in which it monitors 
the communication channel at regularly repeated 
intervals for a brief period of time, during which it 
can be woken up or switched to active mode by a 
certain wake-up message. 

The method of the invention for the arrangement of 
an infra-red communication link between a first device 
and a second device, which said first device comprises 
a first infra-red transmission means and a first infra-red 
reception means and which said second device com- 
prises a second infra-red transmission means and a 
second infra-red reception means, is characterized in 
that after a collision, in which collision said first and sec- 
ond transmission means transmit simultaneously, said 
first device after the elapse of a pre-detenmined first time 
interval re-transmits its message which was involved in 
said collision and said second device after the elapse of 
a pre-determined second time interval re-transmits its 
message which was involved in said collision, and said 
first and second time intervals are of different lengths. 

The invention relates also to apparatus for imple- 
mentation of the method described above. The appara- 
tus according to the invention, comprising a first trans- 
mission means and a first reception means and a sec- 
ond transmission means and a second reception 
means, is characterized in that it comprises in said first 
apparatus a first delay means for re-transmitting a gar- 
bled message after the elapse of a certain first time in- 
terval from the transmission of that message, and in said 
second apparatus a second delay means for re-trans- 
mitting a garbled message after the elapse of a certain 
second time interval from the transmission of that mes- 
sage, and that said first and second delay means are so 
arranged that said first time interval and said second 
time interval are of different lengths. 

In the protocol of the invention two modes are dis- 
tinguished which differ from each other in respect of the 
activity of communication. When neither of the devices 
participating in the communication link has data to be 
transmitted, the communication link is said to be in idle 
mode. The link exists in principle and as a sign of this 
from time to time the devices send control messages 
which contain information required for maintenance of 
the link. Control messages can be exchanged continu- 
ously or one or both devices can be switched into a so- 
called sleep mode, in which most of the activities of the 
device are switched off in order to save electrical power. 
A device in sleep mode is switched back into active 
mode if it gets data to be transmitted to the other device 
or if the other device gives notice that it wants to send 
data by transmitting a so-called wake-up sequence. 

Because one function of the control messages is to 
ensure bilaterally that the devices participating in the 
link can still be reached by each other, control messages 
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must be acknowledged i.e. the device receiving a con- 
trol message responds by sending a certain acknowl- 
edgement sequence to the device which transmitted the 
message. In idle mode, when the devices send control 
messages to each other, their activities are not in any s 
way timed with respect to each other. It may then occur 
that both devices send a control message simultane- 
ously, in which case a collision will occur i.e. the contents 
of the messages will be mixed up randomly and will not 
be clear to either device. In the arrangement of the in- 10 
vention this is not a problem, since both devices will re- 
transmit the unacknowledged control message. Re- 
transmission will occur after different time intervals for 
the different devices, so that the next control messages 
will no longer collide with each other. is 

When one or both devices have data for transfer, 
the link is switched to transfer mode. While in transfer 
mode the devices must exchange control messages. 
These messages contain information, such as meas- 
urement results reporting the quality of the link, which 20 
regulates the activities of the devices. In addition the da- 
ta itself which is to be transferred must be sent from one 
device to the other. In the protocol of the invention, which 
is based on the half-duplex principle, a first device reg- 
ularly transmits data frames, the detailed content of 2s 
which is described further on. A second device receives 
the data frames in question and, if it has data to be trans- 
ferred in the opposite direction, transmits one data 
frame of its own after each frame it receives and before 
the next, regularly recurring transmission from said first 30 
device. Control messages are incorporated in this mode 
of transfer by allowing said first device to send one con- 
trol message immediately before each of its own data 
frames and said second device to send one control mes- 
sage immediately after each of its own data frames. 35 

In the following the invention is described in greater 
detail with reference to the preferred embodiments giv- 
en as examples and to the accompanying figures, in 
which: 

40 

Fig. 1a represents a data transmission link embod- 
ying a protocol according to the invention, 

Fig. 1b represents an alternative to the data trans- 
mission link of Fig. 1a, 

Fig. 2 represents in greater detail the components 45 
of the communication link of the invention, 

Fig. 3 represents the timing of transmission and re- 
ception in the protocol of the invention when 
the link is in transfer mode, 

Fig. 4 represents the timing of control messages so 
and the handling of collision situations in the 
protocol of the invention, and 

Fig. 5 rep resents the timing factors associated with 
sleep mode in the protocol of the invention. 

55 

In the figures the same reference numbers are used 
for components which correspond to each other. 

As an example embodiment Figs. 1a and 1b repre- 
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•sent a short-range communication link between a digital 
data adapter 2 connected to a portable computer 1 and 
a digital cellular-network mobile telephone 3. The com- 
puter 1 , data adapter 2 and mobile telephone 3 shown 
are, in themselves, representative of prior-known art 
and the connection for the transfer of data between data 
adapter 2 and mobile telephone 3 can be, for example, 
by means of a cable (Fig. la) or by means of an infra- 
red link (Fig. lb). The arrangement shown is intended for 
the transfer of data in digital form between computer 1 
and, via a mobile telephone network, some other termi- 
nal device. In order to illustrate the nature of the data to 
be transferred and the control messages required for 
maintenance of the link, an activity known per se is de- 
scribed in the following with reference to Fig. 2, in which 
an application programme 4, which in the example is a 
fax programme, running in computer 1 sends data by 
means of data adapter 2 and mobile telephone 3. 

All data adapter designs include an AT command 
interpreter 5, which receives a character string from ap- 
plication programme 4 and which has the function of de- 
ciding whether said character string is a command or a 
data word to be transferred. In the situation of Fig. 2 to 
be examined, in which the user wishes to start transfer 
of data from terminal device 1 to a mobile telephone net- 
work, data adapter 2 typically first receives from the ap- 
plication programme the command "ATD 123456", in 
which AT indicates that it is a command, D is an abbre- 
viation for the word "Dial" and 123456 represents here 
the telephone number of the intended recipient. In re- 
sponse to this command data adapter 2 sends mobile 
telephone 3 a control message, which includes an in- 
struction to dial the telephone number 123456, by 
means of AT command interpreter 5 directing said com- 
mand to control module 6 of data adapter 2, from which 
the instruction is passed via at least port controller 8, 
physical port 9 and data transfer channel 10 to mobile 
telephone 3. The form of the instruction depends on the 
definitions made by the manufacturer of the mobile tel- 
ephone and it is some character string, the detailed 
structure of which is not important in regard to the data 
adapter or the protocol. 

When data adapter 2 has sent the dial instruction 
to mobile telephone 3, it waits for notification by a control 
message from the telephone that the telephone connec- 
tion has been made. When the successful telephone 
connection has been made data adapter 2 passes the 
CONNECT-response from the telephone to application 
programme 4. After this application programme 4 be- 
gins to transfer the data to be transmitted to the data 
adapter, which at the start of data transfer switches from 
command mode to data transfer mode. 

In data adapter 2 the data for transmission coming 
from the application programme is directed to data pro- 
tocol module 11 , the structure and function of which de- 
pend on which mobile telephone system the data adapt- 
er is intended to be used in. A data adapter intended for 
the GSM system is considered here as an example. In 
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this adapter data protocol module 11 comprises two 
sub-modules known as the Layer 2 Relay Function 
(L2R) and the Radio Link Protocol (RLP). The first of 
these, the L2R modu le 1 2, arranges the data to be trans- 
mitted in conformity with the GSM Standard GSM 07.02 
into Protocol Data Units (PDUs) composed of state oc- 
tets. These PDUs are sent one at a time to the RLP mod- 
ule 1 3. where the data is formed into RLP frames con- 
forming to GSM Standard 04.22. Each RLP frame com- 
prises a 16-byte header, a 200-byte information section 
and a 24-byte Frame Check Sequence (FCS). The fin- 
ished RLP frames are sent to mobile telephone 3 in 
which a Digital Signal Processor (DSP) 14 performs 
channel coding and interleaving for transmission in con- 
formity with the GSM system. 

When application programme 4 has transferred ail 
the data for transmission to data adapter 2 and the call 
can be ended, it informs the data adapter of this by send- 
ing a so-called escape sequence, i.e. a character string 
which is understood by the data adapter as an instruc- 
tion to switch from data transfer mode back to command 
mode. After this the application programme gives the 
data adapter the command "ATH", where AT shows that 
it is a command and H is an abbreviation for "hang-up". 
Control module 6 of the data adapter passes on the 
command as a control message to mobile telephone 3 
in the same way as described above in connection with 
the dial command, and telephone 3 ends the connec- 
tion. 

In the following the synchronization of half-duplex 
functions in the protocol of the invention is explained. 
The transfer of data between mobile telephone 3 and 
the base station of the cellular radio system (not shown 
in the figure) is timed in a manner which depends on the 
implementation of the cellular radio system. The GSM 
system used as an example employs Time-Division Mul- 
tiple Access (TDMA), in which for each 200 MHz wide 
frequency band eight cyclically-repeating time intervals 
of 0.577 ms duration are defined, each of which is em- 
ployed for the link between a different mobile telephone 
and the base station. For example, on the frequency 
which is defined as the reception frequency for the mo- 
bile telephone (the so-called downlink frequency), mo- 
bile telephone 3 receives during one time interval a cer- 
tain data burst from the base station. In order to improve 
interference tolerance the RLP frames described above 
are interleaved in successive data bursts, so that the 
information contained in a particular RLP frame is divid- 
ed between several bursts. On receiving a particular da- 
ta burst the mobile telephone unscrambles the interleav- 
ing, so that by combining information extracted from 
said burst with information extracted from earlier bursts 
it obtains as a result a certain RLP frame which can be 
sent to data adapter 2. 

In the communication protocol of the invention the 
external timing formed by the TDMA system is made use 
in the implementation of the link between data adapter 
2 and mobile telephone 3, in that when mobile telephone 
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3 has received a certain burst and has reconstructed an 
RLP frame contained in that and earlier bursts, its sends 
the RLP frame in question to data adapter 2. On the ba- 
sis of its direction of transfer this frame is called a down- 

5 link frame. After this, if data adapter 2 has some other 
RLP frame ready for transfer to mobile telephone 3, it 
sends this so-called uplink frame before the mobile tel- 
ephone has had time to receive the next burst from the 
base station. If control unit 15 of the mobile telephone 

10 has some control message to be sent to data adapter 

2, it is sent immediately before sending the downlink 
frame. Similarly, if control module 6 of data adapter 2 
has some control message to be sent to mobile tele- 
phone 3, said control message is sent immediately after 

is the uplink frame. This arrangement is advantageous be- 
cause the exchange of downlink frames and uplink 
frames between mobile telephone 3 and data adapter 2 
always takes place with constant timing independent of 
whether a control message is to be sent or not, which 

20 facilitates the arrangement of signal processing in both 
devices. 

In accordance with the half-duplex principle, the in- 
fra-red transmitter 1 6 in mobile telephone 3 is active only 
while it is transmitting a control message and/or RLP 

25 frame. After this transmitter 16 is switched off and re- 
ceiver 1 7 is activated. Similarly, the data adapter's infra- 
red receiver 18 is on until control module 6 establishes 
that a control message and/or RLP frame has been re- 
ceived, whereupon receiver 18 is switched off and the 

30 data adapter's transmitter 19 is activated for the time 
which is required for transmission of an RLP frame and/ 
or control message. After this transmitter 1 9 and the mo- 
bile telephone's receiver 1 7 are switched off and the mo- 
bile telephone's transmitter 16 and the data adapter's 

35 receiver 18 are switched on and the operating cycle 
starts from the beginning. The timing is illustrated in Fig. 

3, in which the activities of the parts of mobile telephone 
3 in the active mode of the data transmission link are 
shown above the time axis and correspondingly the ac- 

40 tivities of the parts of data adapter 2 are shown below 
the axis. The control messages CM are shown by bro- 
ken lines because they are not necessarily transmitted. 

The control messages contain information which is 
essential for the maintenance of the link, so that in the 

45 protocol of the invention they are acknowledged in the 
previously described manner as a sign that they have 
been successfully received. A control message which is 
not acknowledged is re-transmitted until it is success- 
fully received. In this connection "successfully received" 

50 means that the check sum included in the control mes- 
sage corresponds to the bit content of the message. 
RLP frames are not acknowledged in data transfers be- 
tween mobile telephone 3 and data adapter 2, because 
firstly an error of the size of a single RLP frame occurring 

55 jn graphical data contained in a fax, for example, is of 
little consequence and secondly error correction can if 
required be arranged in other ways. If use of error cor- 
rection is specified at the time the data transfer link is 
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being established between the sender's and recipient's 
data adapters then RLP module 1 3 of the receiving data 
adapter 2 will check using the check sum contained in 
the RLP frame whether the frame has been received 
without error. Report of an incorrectly- received RLP s 
frame is sent along the data transfer link in the opposite 
direction right up to the sender's data adapter which will 
then re-transmit the frame in question. 

Next the timing of control messages in the protocol 
of the invention while the transmission link is in idle 10 
mode is explained with reference to Fig. 4. Idle mode 
means that no transfer of actual data between data 
adapter 2 and mobile telephone 3 is in progress. Then 
the sending of control messages is not timed in any par- 
ticular way, but acknowledgement that they have been is 
successfully received is still required. In the collision sit- 
uation of Fig. 4, in which both devices have sent control 
messages CM1, CM2 simultaneously, the messages 
have not been received and must be sent again. The 
time interval after which re-transmission is attempted is 20 
of different length in data adapter 2 and mobile tele- 
phone 3, so that the repeated messages CM1 ' and CM2' 
do not collide. With regard to the invention it is not im- 
portant for how long each device waits before attempt- 
ing re-transmission, provided that the times are of dif- 2s 
ferent duration. The duration of the waiting time is de- 
termined by the delay means, which in practice are com- 
prised in control units 6 and 15. Various counters, which 
are used to implement a p re-determined delay as a pro- 
grammed process, are known perse to those skilled in 30 
the art. 

Those components of both mobile telephone 3 and 
of data adapter 2 that are involved in the transfer of data 
between the devices in accordance with the protocol of 
the invention can, in order to save electrical power, be 35 
switched to a so-called sleep mode if the link is in idle 
mode and there is no need to send control messages. 
In sleep mode the components are switched to an inac- 
tive state, but the receiver is switched on from time to 
time so that the other device has an opportunity to "wake 40 
up" the device that is in sleep mode. In the following the 
timing factors associated with sleep mode are explained 
with reference to Fig. 5. 

In the communication protocol a certain time is de- 
fined, after which the devices can be switched to sleep *s 
mode if no traffic has been detected. While in sleep 
mode the receiver of each device is switched on for a 
period of time T2 when a check is made whether the 
other device is transmitting. The monitoring periods T2 
are repeated at intervals determined by time T1 . If the so 
data adapter's control module 6 or correspondingly the 
mobile telephone's control unit 15 gets data for trans- 
mission it first activates its own transmitter device 16, 
1 9. A transmitting device which wants to wake up a re- 
ceiving device in sleep mode, first transmits a certain ss 
wake-up signal, which in the preferred embodiment con- 
sists of so-called synchronization pulses for a period of 
time T3 followed by a pause of duration T4. In order that 
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the wake-up signal cannot fall between two successive 
monitoring periods T2 of the receiving device, the period 
T3 is preferably longer than the period (T1-T2) between 
the monitoring periods. The purpose of the pause T4 is 
to allow the device which is being woken up to synchro- 
nize its activities at the character and message level cor- 
rectly before the start of the actual transmission. It is 
generally a feature of communication protocols that if 
two received signal fragments are separated by at least 
a certain separation time T5 then said signal fragments 
are interpreted as belonging to different messages. It is 
then possible for a transmission situation that has be- 
come confused to be resolved by holding a pause in the 
transmission with a duration not less than the separation 
time T5. In a preferred embodiment of the invention, 
time T5 is equal to the frame interval in the correspond- 
ing TDMA system. 

A break in the link is detected when the other device 
has still failed to acknowledge a control message sent 
to it after the message has been repeated a certain 
number of times. If the link is broken while in transfer 
mode the break is noticed at mobile telephone 3 by up- 
link frames no longer arriving, and at data adapter 2 by 
data protocol module 11 reporting a protocol error to 
control module 6. 

By following the communication protocol of the in- 
vention it is possible to achieve very simple and reliable 
data transfer between devices operating on the half -du- 
plex principle. The number of definitions required is 
small and the right to initiate a connection is not limited 
to any particular type of device. According to the proto- 
col transmissions can comprise both the actual data to 
be transferred and also control messages. The timing 
governing the exchange of frames containing the data 
being transferred is the same regardless of whether 
control messages are being sent or not. The protocol 
covers the switching of devices to a sleep mode and 
their awakening. AH the functions required by the proto- 
col can in the preferred embodiment be implemented by 
programme processes executed in the control units of 
the devices and are thus advantageous from the pro- 
duction viewpoint and readily modified. 



Claims 

1. A method for arranging an infra-red data transfer 
link between a first device (3) and a second device 
(2), said first device (3) comprising a first infra-red 
transmitter means (16) and a first infra-red receiver 
means (17) and said second device (2) comprising 
a second infra-red transmitter means (19) and a 
second infra-red receiver means (18), character- 
ized in that after a collision, in which collision said 
first and second transmitter means (1 6, 1 9) transmit 
simultaneously, said first device (3) transmits the 
message (CM1) involved in said collision again 
(CMV) after elapse of a predetermined first period 
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of time and said second device (2) transmits the 
message (CM2) involved in said collision again 
(CM2') after elapse of a predetermined second pe- 
riod of time, and said first and second periods of 
time are of different duration. s 

2. A method according to Claim 1, characterized in 
that said data transfer link comprises a transfer 
mode, in which data to be transferred and control 
messages (CM) are passed between said first and 10 
second devices (3, 2), and an idle mode in which 
control messages (CM1, CM2, CM1\ CM2') are 
passed between said first and second devices (3, 

2). 

15 

3. A method according to Claim 2, characterized in 
that in said idle mode the time at which control mes- 
sages (CM1, CM2) are sent can be chosen freely 
by said first and second devices (3, 2). 

20 

4. A method according to Claim 2 or 3, characterized 
in that in said transfer mode said first device (3) 
transmits at one time a certain amount of data being 
transferred at regular intervals of a predetermined 
first duration known to said second device (2), and 25 
said second device (2) transmits a certain amount 

of data being transferred when it has received the 
data transmitted at one time by said first device (3) 
and before the next transmission from said first de- 
vice (3). 30 

5. A method according to any of Claims 2-4, charac- 
terized in that in said transfer mode said first device 
(3) transmits a control message (CM) immediately 
before it transmits data being transferred. 35 

6. A method according to any of Claims 2 - 5, charac- 
terized in that in said transfer mode said second 
device (2) transmits a control message (CM) imme- 
diately after it transmits data being transferred. 40 

7. A method according to any of Claims 2 - 6, charac- 
terized in that when said data transfer link has been 
in idle mode for a certain period of time at least one 

of said first and second devices (3, 2) is switched 4s 
to a sleep mode in which a significant part of its ac- 
tivities is switched off and in which its receiver 
means (17, 18) is switched on regularly for a pre- 
determined second time interval (T1 ) in order to de- 
termine whether some second device is sending so 
messages to the device which is in sleep mode. 

8. A method according to Claim 7, characterized in 
that in order to return a device in sleep mode to ac- 
tive mode it is sent a certain signal the duration of ss 
which is greater than that of said second time inter- 
val (T1). 



9. Equipment for transfer of data by means of infra-red 
radiation between a first device (3) and a second 
device (2), said first device (3) comprising a first in- 
fra-red transmitter means (16) and a first infra-red 
receiver means (17) and said second device (2) 
comprising a second infra-red transmitter means 
(19) and a second infra-red receiver means (18), 
characterized in that it comprises in said first de- 
vice (3) a first delay means (15) for re-transmitting 
a message subject to interference after elapse of a 
certain first period of time from its transmission and 
in said second device (2) second delay means (6) 
for re-transmitting a message subject to interfer- 
ence after elapse of a certain second period of time 
from its transmission, and said first and second de- 
lay means (1 5, 6) are so arranged that said first pe- 
riod of time is of a different duration from said sec- 
ond period of time. 
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